Blockade of chronic tolerance to ethanol by the NMDA antagonist, (+)-MK-801.
Previous studies indicated that learning and memory play important roles in the development of tolerance to ethanol. (+)-MK-801 has been shown to impair learning and might thus also block the development of tolerance to ethanol. To test this possibility, rats were trained to criterion on the moving belt, a complex motor coordination test. Acute i.p. injection of (+)-MK-801 (a non-competitive NMDA channel blocker) produced dose-related impairment on this test. A dose of 0.1 mg/kg, that had negligible effect by itself, potentiated the acute effects of ethanol. In a chronic experiment with different animals, half of the rats received (+)-MK-801 or saline daily, followed 30 min later by ethanol (1.8 g/kg i.p.) and three practice runs on the belt, and 1 h later a second dose of (+)-MK-801 or saline. The other half received the same drugs but ethanol followed the practice. (+)-MK-801 blocked the functional tolerance to ethanol in both groups when the pre-ethanol dose was 0.25 mg/kg, but not when it was 0.1 mg/kg. Tolerance to the effects of (+)-MK-801 itself did not occur over 2 weeks of treatment. These results suggest that NMDA receptors are involved in development of chronic tolerance to ethanol as shown previously with rapid tolerance.